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TR TR S A B I 2k B 2R Ik 4 4 e il
AR B AR LR o iR S ety T b i e iz
(7 OB PUAIAYT, RHPTAHE g Al DG
B[] B RS A a5 o0 RS2 AR PR A LR S e
RG5O ) G e R A a5 B S REB TR 2 W AE b
TARIEIRI T R EEAE R, FDASEME T 7R e
JEERG A R R S 25 ) R Iseie A4 1 3
] 20 i 5 M T bk EL 40 i AH C & 1 4 (eytotoxic
T-lymphocyte associated protein 4, CTLA-4) Y.
PR 6 A XA P AL T8 1 (programmed cell
death 1 receptor, PD-1) M HFAFRFHILT
fil f& 1 (programmed cell death 1 ligand 1, PD-L1)
MEAPE 1 X LGRS 25 W) RE A U IR
YER, ABRHS o3 B8 7 fof P ok 2 v T e 247 ) AN i i
AR, FO N B E A, BAEEEAZ5096
Sr AR e A 2, (RIS I B e B
JAUBS: 7

2 RERXZERIE R iF L

R T AT Dby R ) P A o ] LAGE i 455
TR IS VAN LR RO PTG S, A B

R SR Y T R R . RIS IO A T
15 0w 4R AR &R 48k 1k H0 R (systematic
evolution of ligands by exponential enrichment,
SELEX), M T& BUAYZEAZ T IR SCPE rh i 115 1)
(Y RE 5 B AR A S 455 1Y — /N B ssDNA B ssRNA
FP3, TR AR AN 1o AR FCAA T LAY B R
FEM ZHEL =R | E A sKPERID .
Pt N SEARI R E R 0 SNV 20k R
JREE . AN, AN L B LUE AR R A A Y
BT, BRRIEBRCAR O A PR 2 WAL [ VR T Y
AR, fltn: 2004 4F, 55— DR IE P2y
I Macugen #% FDA #1t 1 F 6 97 & 4F M ¥ 38 A8
PESS 20194F, WU IR 2 KA ST I BABIE 4 1Y
BRI AR RIS A 25 (DRU-2019-6966)
i3S FDA TP I0ULZGAE, HIRIAYF s AN 2E
CA TSR B RS P A PT AV S RE AR GBI .
PERAY oy LRSI AR P TR AL 1]
PC 1A B4 T e S iy, WA LS 25
SIRNA | ZRFHEMEIR, BRI BB i 140
MRS TR AR TUIR AR I o 3% 16 TR S
PEIRST RN AR A RE A

Xt HEEL AR

Fig.1 Schematic presentation of the typical procedure for aptamer selection
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2.1 BEeERESNZEBIEREK KA 454G PD-L1, HAERSMERGE T 4 i 5
G PER AT R R TEEREZ A, I ThAR Y. I PL1 RES S T 40 B AY 3G 5 I IFN-y 1R

B 925 310 1 M 37 1A CTLA-4 1 PD-1 75 Jih 988 1k 3 455
(tumor microenvironment, TME) H10H & o 3k,
i 3 fih & S eI AT 5 A TR 2 T SO R fo g 1k
SR (K (oA T (10 A Lo e £ w5 5 @ (L
T T A0 e R o i B, S — P &
P IhIeE G S 1A R TFB

2003 4F, T UK Ok 2 AR ) 25 A g a2 K
CTLA-4 [*) RNA #% 2% FL {4 Del 60, Jf & 3 Del 60
REA ] CTLA-4 38 5 /N LAY Bt i 983 e 928 )2 1oz 7
F PR FCAARTE e S BT 4l 6% Sk A, 45K
HERHIF RSO T e HAT D RE i e A G
P i P A, 00 R ORI A T 3 e A 2 4 e g 328 1A
P B S R PR ] CTLA-4 1) DNA % 2 i I 4
aptCTLA-4 REAETE T 40 MG 5,  HL e i i R 2R
5 CTLA-4 BAfTAHIE DS, JER VB BATE S, B
A R A R FH RS

PD-1/PD-L1 $liJ2& 5 M I Jeg 4 92 kit ) 32 2234
Bz —, Ha4ha BUPD-1 75 ) DNA A% B Bic i
MP7 $#t PD-1/PD-L1 A4 454 38055 PD-L1 %t J5A L
TYHfE A A 4% -2 (interleukin-2, TL-2) A3
fEH . MP7 B9 5 & — I (polyethylene glycol,
PEG) (B w i E K, HytEEMS
PD-1HUMAAHH LT ™2, FIHA PD-1 841 8 [ i 1
H i XA-PD-1-78 EL A 5 PD-1 iR M LA 45 &
fE, HEARHEAAEY¥8E . Farghxt A PD-1
B U AR A IR TR WO AL, 4 SR c42
PD4S, HH C42 J&i il 4428 SELEX ik ik, R
SEEAT ER 10T 0 5 PR FH 55 22 8 PD-1 19 Jurkat 4
MOUEA TN e . C42 BARBEARIF a5 ARG
) PD-1 2511, HAIAGES S CD8" T 41 i 4 Fn 2
Ji PR 7= A 04 R cell-SELEX i 1 75 21
PD4S 3 fit /4 7] LA B3 PD-1/PD-L1 5l XF T 40 i 1) 57
JEMVHIVERT, H 4R EREAEM 5 1) PD4S HoAT B 4T
AR M, 7€ CT26 IR B v i 7 H 300 (1)
PUWIREAER . DAk, #HXF PD-L1 &K i e
TFZ MG R, 9] QA% iR & Bie A aptPD-L1 B8
F§ 5245 A PD-L1 AT 837 TME, 34 = i v
CD4"F1CD8 T 4 e, i/ N IL-2. JHogg IR AL 1A
F-o. THZE-y (interferon-y, IFN-y) FlC-X-C ¥
JE#a 4k K1~ CXCL Fl CXCL10 Y 7K - 1 25 DA T 417
wil A IR AR 1Y R, 3 cell-SELEX fii
PEAS B T ARG Bk XQ-P3 MIPLL, HiH XQ-P3

B, HRANE CT26 25w iR Y RIRIRAE
BUR N5 W TR G P I it 5 X 0 2B A5 21 A A%
P P A A 708 o e it v AR PR sl A T i gl
XSO B M o N—Fh G JE RAREIR 5 A% R
(TNA) 3C 2 i 56 15 21 19 TNA 38 B & N5 BH B
PD-1 5 PD-L1 45 & MRCR LT AptPD-L1 HASE M
U o NS B4R S s SR A A 45 I S FP RS /N BRUD
AR RE AEK, AE R R IR T
Py ), PD-1/PD-L1 i 5 % BHWHA YT I =X 1 i 4
SR A 4k PD-LL (Y s ik, HEn E 2 A H]
PD-L1 A e A iz 2 21 v PD-L1 19 35 /K,
(EBE IR ENFSE RV Y Vel s ¥ halll EE SRl A 3
T 32 A 6 4SO 7 1 TR RE AT DA S AR e 4, 4
PD-L1 4% % It /4 XA-PDL1-82 #l Clon-3, Hrh
XA-PDL1-82 ] LU il Jge it gz b gg 4 it . 2HZ300
L PD-L1 B3Rk ", 1 id i Modular-SELEX i %
192 (1) Clon-3 AN AT LA I 45 A iy 20 e . 4120
YIR T PD-L1 ik, i HAGMZ Rkae, A2EA
Tl ARG 2

CTLA-4 5§, PD-1/PD-L1 {555 1842 4 BT H X538
ORI ARL, BT A e R A i A2 AR A T RH
WA T LA R X, BT 4 e BRE 5k
£ F 3 (T-cell immunoglobulin mucin 3, TIM-3)
A0 9k EL 40 B 3 9 2 R 3 (lymphocyte activation
gene-3, LAG3) ', TIM-3 FI LAG3 7 3 19 T 41
Jih 5 PD-1 — ik, Bk AY TIM-3 2% R i
TR = B8 20 RE [ TIM-3 044 55 G 20 i 4 451
CT26 /NRALH IR A4 ', LAG3 RNA %R 15
fit 4 W] A #F CD4* F1 CD8' ik 12 41 j 1 3% 1k 5
HagE
2.2 B[ GRRE RIMR A R BRI B

T 20 B T ok 28 3K G D P 22 AR AR ek fe
PEFLHN Sz AA, W LRI T 40 A G S o
KL S5 09 N 1) SZ AR T B3 I i — R 5k
LRI ohE 59, LN — Rk L R
2 A% R T AT A T RESS Sz A Mok
43 F4U4% B7/CD28 F1 TNF P K %, Hrb4-1BB.
OX40 F1CD40 J& F TNF Z IG5, 11 CD28 & 17135
T A0 IE H 36 fe ) i iz 14, J& T B7/CD28 %
W, kISR 4-1BB ERIE AR R — R 2 H
JE XA REIIG 4-1BB Z 4K, S TG 1L 2.
FELAY, B B OX40 () RNA I FC R 1) R AL TE
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CREITE TAUM, SH IR 20 My P I P i T8
FR/DRAAAE R 2 L N OX40 MR IR B i
() Z2 M B =X 328 T 20 M 39 58, 3% IFN-y 119 7=
Az 200, CDA40Apt3 J2 Al ¢ 5 1 I 1] CD40 119 2'-380
RNA A% iR 35 P 4 EL 5 iE B BE 410 i) B bk 4988 40 it 1)
HOGE, IR A B A, O R F R )
f CD28 f RNA #% 2 ifi it {& CD28Apt2 Fl
CD28Apt7, %I CD28Apt7 — BAAY LR H He
CD28Apt2 — FAKH Lt , 1 CD28Apt2 — R AKAIIE
FAHT CD28 HL AL, #EREHE SR AR A I S
IR
2.3 EREYAAEEFRIZERE L i

AR R TR S A SE i 15 B AT, e
S I A R S ANRTT Th R HE G E A . IL-8 XFRH
AR - CXCLS8, X i rh Vi hr 20 A B A 2 it Ak
YRR TFFE R WIS IL-8 A 5 i K/ L 182
TR R DL K IIea 1) & BT B A O, g rhp s 4
(AR RS g B A R R AFAEAR G . X 1

£ TME BT IL-8 5 5% 3 ] BB R IR T SRR E IO A
SRS o TL-8 A% ik e 1k 8A-35 AT %M il IL-8 i
SHHYRE TR AR T AL AR A, T TL-8 A2 R I T A
8A-44 NIBEFI I IL-8 175 51 F i Al A 28 2

TME H7 898 AH 56 B 2T 4 240 i Fir 266 308 4 a4k [H
+ CXCLI12 J& TME 49K 3l 1 % 58 30 il f 5 8 .
CXCLI12 5H 371k CXCR4 HI CXCR7 By IA1ES £
FAHIERE Y LR, R IE B NOX-A12 DL
5 M 454 CXCL12 I B A% H 5 52 Kk CXCR4/
CXCR7 FHE AR, DA T 400 i e i 5 A e I 49 61
MR RIS B R R NOX-A12
Ab B AT SR 28 U S 0 G TR 440 B R LY 7
fir BV, NOX-A12 3T T TME fUS S FAUIR A, 1
T bR A T 20 M A NK 40 3R, 5 PD-1 KAy
SR AR T RCR B A 2, NOX-A12 HRTIE
AT THIG PRI IR BE, A H % JR e e iy T
2y

Table 1 Aptamers used in tumor immunotherapy

R1 MEREIATTEX RIS

HA HbR A% R I i Ak 44 R 1EH SCiHk
G K25 5 CTLA-4 Del 60 it [10-11]
aptCTLA-4
PD-1 MP7 EEAN [12,15]
PD4S
XA-PD-1-78 / [13-14]
c42
PD-L1 aptPD-L1 R [16-19]
XQ-P3
PL1
N5
XA-PDL1-82 KrPD-L 12 (3R IEKF [13,20]
Clon-3
TIM-3 TIM3Apt it [22]
LAG3 LAG3 Aptl it [23]
SR EZ 4-1BB M12-23 b ¢ [24]
0X40 0X40-apt 80 [25]
CD40 CD40Apt3 B [27]
CD28 CD28Apt2 W [28]
CD28Apt7
AT IL-8 8A-44 SR [29]
8A-35
CXCL12 NOX-A12 it [30]

2.4 $B[EREMBNZERIEE M
AR SR )38 1 cell-SELEX % ¥E H iF 2 0 e

G5 7 [5) FfFe £00 JE F)A PT PC PA  JeehE FOA I AT
SryRept TETRIRAS, AN R SR 2 1 L RE O
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T A AZ R 1E B4R, Pun %5 B b T TR
AT 7 26 2 B Re S P45 5 CD8' T 4 Mg A9 4% 1R 3 Fic
R A3t, RIS A A3t IREER DL X5 A3t T 4D
(1 5 K% 1 R BE B0 AT LA AR R Il B S B A0
(peripheral blood mononuclear cell, PBMC) H Jt
JR o3 1EH CD8" T 41 L H] Tl % CAR-T 4l fifd . %41
AR I R 7 1 X 5 M2 A W 245 45 () A% R 3 BT
&, {HATRE S MO, M1 FI M2 40 i A
WZHMFEIZAR, Tids 2] R IE Biik A2 A
REFRSFHELS A M2 FEE BN . A NESMI I, &
A2 H 5 CDI4 A Ls &, i A5 CDl6™H
A gs A, BT DB A2 38 FL K-S mEER R DA
43 PBMC H RS CD 14" Pz 4l ifg 5,

3 HEBRIEERE T SHMEREIRST

31 WrRMZERIERE

VR S P A PR A T A ok R 0] ] — 200 L T P e
AR REFR SR AP A b RS [RIREAR 50 20
o I8 I 25 B e 9 0 5 G 9 200 e T ) AR AR
o PSMA-4-1BB XURF SR R i BCAA 1 4-1BB A%
12 3% T5C A 5 B [ 17 9 A S MR T BT (prostate-
specific membrane antigen, PSMA) P/ % ik i fc {4
PSMA B AT, it PSMA HUHE [ 11 I {f 4-1BB
TE i b IR T AN LA T S e A, Il 4 B
Jp S M e e O P AR R RIE ] . {H PSMA
S 22K RS S E R ENL,
PSMA-4-1BB 7£ #1125 & PSMA 1) ] i th, 2 4 P 4k
Z AN, F34-1BBEIREBLACK A K455 T
A T 400 1A 4-1BB 320K A P R AR R
(vascular endothelial growth factor, VEGF) /&
TME Il 48 8 il 1 2 i AR KT, K 4-1BB X
MR L 115 VEGF A% B E Bt 74 4% & 1E 1l VEGF-4-
1BB XU S PEA% IR 3 A T LOGE g s i 1 T 4
BEATHRA, e T OURR S AR IR 1 IO AR N A A
IR 2R 7 BeAh, X IR A T 25 AH DG 1 £
2t 2540 % 45 1 1 (multidrug related protein 1,
MRP1) & i T MRP1-CD28 MURF S 4% P Fic 14
MRP1-CD28 WU 7 PR A% R ik MC (A BE A 7E & 7 iR
T4 1 R R TR AR v Ry TR U b L 4 B i A3t CD28
IR, B TGS, HEA I, e
A/ NS 38 2

HAR AN (natural killer cell, NK cell) 4
SHUAM A A TR A EEVE ] (antibody-
dependent cell mediated cytotoxicity, ADCC) J&#

RGP RA IRAS . c-Met J2 5 R A 56 BT
Ji, c-Met-CD16 o BURE S M A% 1R 1 FC 4K NK 4 ffd
SE4E B 3d K38 o-Met 19 iR 4k IF 5 5 ADCC P
CD167E NK ZHMi . TZHA . EPA% 20 MR I I 44t i 5
A M s, MAHEMA 1 (mucinl, MUCI)
SETERR T AR I AR AR . MUCT-CD16 3
o 5 PR A R T e 14 T f CD16" e %8 40 it 55 4 %
MUCT" Jif 98 40 Jfg ik, 35 5 4 8 200 Jf 0% o 55
A

R T AR SRR S RS B R RS e 1, FY
ANBTFR T ARAEE R B, K REE AR IR
S 4 HE T 20 Jf B 3R 1T 5 R 5K 1 CD62 11 3 i A
LD201t1 43 5 5 18 fid 14 sge8 . TE02 il PD-L1 & i,
(0 PR A S R O BO A, AT DLy )RR S A A
CCRF-CEM 4l Jffi . Ramos 4 ifd 5 B16 fif J&3 41 Jifd
15 B L HE T 20 L TR 500 AF 157 P 928 240 i 5 2R 8 7 e g
Ak, BEJS T 408 CD3/CD28 350G Rk Bk A 306 T
AN, AT S I bR 0 RS VA ) R T . DRAD,
Ao 7 AL 4 5 R A [ AN (] e 200 174 32 FS AR 35K mT A
W2 R W I FAS [l R [ 9397 0
3.2 ZERIEECRHE I8 ESiIRNA

AR 1% T AR B 1] 136 1% siRINA 7] Y2l #5850 17
B siRNA IRIT AR . MFLsh 9 T iha R s
1 (mammalian target of rapamycin, mTOR) J&%
PEICAL TS 0 SR A 5, WIE UEVE LY CD8' T
AR R BT AR T A0AE, Jd e A2k T 4
Ak, PPAEARUB R N REN . 4-1BB ALl
ZAR EEAE CDS T AN 335, 4 4-1BB KRG
fic 1A 5 § [5] mTORCI Y siRNA 2 &, 1 #1 i
CDS8" T 4il it 43 £k b 45 %5 (%00 T4, i Sk
 CD8" AL T AN, $ 8 v e fh /N R DR i
PR feE F1 2, CD25 FIkFEAL AT IL-2 /5%
B2 N7 1042 CD8 T 4L 72 A, DR B 4
] CD25 [ siRNA 5 4-1BB &% @i Bl iR 284, Nl
CD25, #5540kl CDS A4l

I 922 240 e o 9 1) 32 S A4 b ) 2 Ak A
F-B (transforming growth factor-B, TGF-B) J&
eI A A R MR A e BE I 9 OG5 A i, Smadd
2 5 TGF-B {55 T2, HILK4H%F Smad4 Y
siRNA 5 4-1BB #% fiidi B 1A %4 45 1T LA TGF-B A5
S, BB T 4N HEHT TME Y Se 9 il 7
SR T AR A R PR e O

5 T MO SRS 3 (signal transducer
and activator of transcription 3, STAT3) 7t TME
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AT LAFFEEPTE CDA PR P T 400, ) CD8' T 41
J, DTG R AR A A | RN A
5% 7, STAT3 siRNA 5 CTLA4 #% Bk Fe iR % &
A 454 63k CTLA4 /Y T 40 i ) F 98 H: STAT3, #%
TG IR B R Sk T, /D I A DG D4 i
WVE T 40 MY 4 i . CTLA4-STAT3 siRNA 7E 4% Fif
/N BRI B rh Y B S R R A R e

L &I, F EpCAM ifi BLfA 5 siRNA i &1
T (A% PG B AR T LA — W ) 33 26 Z2 P siRNA,
i EpCAM i e 1A 42 ] 33 3% 4 siRNA  (Upf2.,
PARP1. CD47 #IMCL1) HEA i HER2 1 —
PP LA /) BRURSETR v e 19 A K I 1 it g v i)
PG A BT R T RE 7
33 HZEREEEF-MKMRIESY

VLA RAZ R IE B AR5 KA B B A Y e )
SiE I 55 96 7 A S — R R, AR R SR
TR AT DA A R 2 PR 1) £ 28 o S T i
P2 0 B, K 44> PD-L1E Rk 2
[F]— DNA 44K 254 _FIE AL T DA APT-HI, B4
AW RASE P L P NI B ISR DL R A B geE R 00,
FEGA RO, 1 AP [ A% s e A4 mT S B 2 40 3
J7, BTk CD28 Bl BiAk CD28Apt7 5 CTLA-4 /Y
& LR Del60 2H 3 7E — %R AR HIE U 20 20
KAURL e HE T 4 4 5 5 R LI IL-2, 7
A ) SRR/ UM 1 A2 4 ', ENG-APT/MIP-
10-LP 44 K fiss 4% X3 it A& ENG-APT 1M H 4 1 40 [7)
/0N BRI IR 1075 PN B2 B RE 7, REAE A il ek 1.
BEIIERL B
34 BBERGNSHBHABS REMBEER
1ER

o A -5 e 200 ) ) A B AR P 2 S B R K
G PEIRYT TR ZEIRT, R RERr SR s 4 1Y
P TE ARl E SR AN 1T, T e 4
MO TR Mty , RS AR RCR . I
AN Tt et e reiayr . i, ek AE A E 4
JH6L 5 B 45 5 1 CD8” 4 AL 25 1 T Ik 2L 40 i 5 1 8
TDOS ¥Rk BefAc, AT T 41 i %2 17) % 45 Ramos 4l
Ji 2 I AR AR T v A o b2 R K 1
SGC-7901 5 % 40 Jfd (138 B i S4F &1+ CD3" T 4f
JitL T, T SR R 1% R R e e AR A
LAY, T A PR A% 3k C AR X I 3 240 i R NKC
21 i ¢ T R AT A M o A W 200 iR 5 1 485 1 S8
W O AR5 98 T %) CCRF-CEM 21 i B3 3K RE 7
] B 5 HT3R 25 IR A TR Y7 T 3 i 0 A0 e P A A

FH 54 NK 20 AR 1A A e CD30 A% R E Bl A A A
) ApEn-NK il il il 45 5 45 & 2235 CD30 ik R
Y IF A FHA T 5, 4 TLS11ai&fit A PD-L1
T TR A 1) N 200 e BR8] T8¢ ok P9 4 L S g
HEHT PD-1/PD-L1 ffiE A s I /E A, 1958 NK
2 FRLAE SR R BRI RO B R, BERE
A GUF DNA I8 FCRVE BRI AR, AT —
i Z M PR LY (polyvalent antibody mimic,
PAM), FI T /K 4 A B J5 20K PAM 4 A 21 NK 2
LA AR R, N A0 A R R 3 R 356 g
PR AN . 2R EA IS, TR R
(3 BRI 25 PR e 40 70 S53R7 KB,
PRVERE 441 CAR-T/NK Sy ik L, SR T
B e A T 25 5 3045 HL R RIVER/N, A
Il A FH ¥

4 REERE

PUATE IR S8 ¥R 7 B PRIV FH o =2y
PRI = A, B sz ARt R s, HAF
FERPEIRE AT BE 2T & A B e B PR A ] SRR ] T
PRI I R . TSP A IR e iR L
A LT LA SR R S 1697 R bR 2 AR
i REAER Y a HEHMEE A, ST A
FERIPUIARAR LLAE P AR, BRI B AR
PR BRI b, TN, AAREALBE
R, RBEFREM. ¢ B FTEBWG, TUS4Y,
SIRNA BLAOK FIURLREE LIS ya PR . d. Bl
FERRR IR TIR R, A BT B AN AL TR
fiff 75 500 T DA e A RS I AR A TS . E R, B
PRI J5C A LE bR SR e 3 7 ATk A T 9 2 43 A T 3
4y, — Rk A AT I RE A R AR, —
N 0 36 2 1Y) O S5 A O A R T AR S Ak
SIRNA . KA S e ie AN B ARG, 25 i e
PEVETE o FRORAZ RIS B A e So e 16 7 sl i) A
FEHATT , ARZR IR R A VP2 n) 8T
Bk, M35 a MEOEERAEEIK, Bk
X g8 A A2 R T e A5 20 A8 117 DO RE M A IR 1 i
NP N AN 7K (1 B2 G W AW i B Lo e
CDA47 i A i e B AH C HAT A Wy 2= D g i 1 e A
X R FRATT T LA O e A, — 2 4 J O 2o ]
W, AT RR PR B B R AU S SR Y
ERG iR . R HBAEvEat FE vh g | AERE ) i
BE ) A BB AR AR FL A A5 W2 D) Al 0 A% R 1 LA
b. BRI B T B 2 b2 A B T A RE R I IR)
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Abstract Tumor immunotherapy is a novel strategy for cancers, which has great significance and application
prospects in clinical treatment. It mainly includes adoptive cell therapy, tumor vaccines and monoclonal antibody
therapy. Antibodies are widely used in tumor immunotherapy, but their price is too high, the quality is easily
influenced by different batches and have immunogenicity. Aptamers, also known as “chemical antibodies”, are
short single-stranded oligonucleotides which bind to their targets with high specificity and affinity. Aptamers
which have low immunogenicity, are synthesized at low cost and quality stability. Based on these advantages,
aptamers have been developed for tumor immunotherapy in recent years which mainly includes two aspects. One
is to select immune-related aptamers, and the other is to expand the application of aptamers that have been
reported to tumor immunotherapy. Using immune checkpoints, co-stimulatory receptors or cytokines as targets,
the aptamers can be obtained through screening. However, it is uncertain whether the aptamer has the biological
function of regulating the anti-tumor immune response. Therefore, the process of screening should be improved
by adding appropriate screening pressure to obtain functional aptamers that can regulate antitumor immune
response. There are many aptamers which have been reported, but rarely have been investigated for further
research and application. So we can further develop these aptamers for tumor immunotherapy. For example,
aptamers can be coupled with siRNA or nanomaterials to indirectly regulate tumor immune processes. The
modification of membrane of immune cells with aptamers confers the immune cells targeted tumor-killing effects.
Aptamers play an important role in tumor immunotherapy in a variety of ways, and have great potential to be
developed for clinical treatment. We need to improve the aptamer screening process to obtain aptamers that have

powerful biological functions quickly and maximize the use of the aptamers that have been obtained.
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